Introduction: Patients with chronic kidney disease (CKD) undergoing predialysis requires a good self-management to control low protein intake and maintain kidney function. Adaptation to the existing stimulus through coping and adjustment mechanisms is important to maintaining good kidney function. However, few studies applied nursing theory based to guide intervention in helping the adaptation of patient CKD with their condition. The purpose of this study is to evaluate the effectiveness of Roy's adaptation model towards physiological and psychological adaptation response among patients with CKD undergoing pre-dialysis.
INTRODUCTION
Chronic Kidney Disease (CKD) is defined as kidney damage over three months with glomerulus filtration rate (GFR) less than 60 ml/minute/1.73 m2 that consists of five stages (Black and Hawk, 2005; Wein, Kanvoussi, Novick, Partin, Peters, 2007; Thomas, 2008) . Patients with CKD recommend to perform hemodialysis if they are in stage 5 and predialysis for those in stage 3 or 4 (KDOQI Guidelines, 2000; Wein, Kanvoussi, Novick, Partin and Peters, 2007; Daugirdas, Blake and Ing, 2007; Ignatavicius, 2010) . According to the data from Indonesian Nephrology Association in 2011, it's estimated about 25 million Indonesian people had an impairment of kidney function. The Indonesian Hospital Association (PERSI) reported that 500 per one million people diagnosed with chronic kidney disease and 60% of them were adults and older age. Furthermore, according to the Indonesian National Health Insurance data, around 70,000 patients with kidney disease required a dialysis, only 12,804 of them already perform a hemodialysis, and above 30,000 patients is recommended to do pre-dialysis.
Roy's Adaptation model is one of the nursing theories focused on human adaptation based onstimulus from the internal and external environment. It is involved a processed that regulate by subsystem and cognitive as an adaptive system, in the form of physiology function, self-concept, role function, and interdependence (Roy, 1991; Tomey and Alligood, 2006, Meleis, 2007) . Roy considers the patient has adaptability in overcoming the problem, as a living system, open, and able to adjust. The adjustment made due to changes in elements, substances or materials contained in the environment. As a system, human beings are a unity, will get input from the inside and outside environment, namely focal, contextual and residual stimuli (Roy, 1991; Tomey and Alligood, 2006; Meleis, 2007) . The role of nurses based on Roy's theory is required to assess the adaptability of patients and help them adapt with changes due to the disease and its consequences (Roy, 1991; Tomey and Alligood, 2006) .
Previous studies have reported that Roy's adaptation model can be used as a research framework to improve human behavior adaptation. A review of ten studies evaluated Roy's adaptation model as a research framework in various research designs suggested that this model was effective to explore the human adaptation (Sosha and Al Kaladeh, 2012) . Rogers and Keller (2010) applied Roy's adaptation model to develop physical activities program and showed improvement in the adaptation of physical strength and endurance. Furthermore, Roy's adaptation model used as a framework for developing intervention programs in patients performed intravenous catheter insertion found a positive adaptation response (Wendler, 2002) . Among patients with CKD undergoing hemodialysis, Roy's adaptation model used to develop health education program and showed a significant result in the improvement of physiological and role functions (Afrasiabifar, Karimi, and Hassani, 2013) .
Patients with CKD undergoing pre-dialysis requires good self-management to control low protein intake and maintain their kidney function (Kresnawan & Maskun, 2012; Hase, 2012; Branson, 2007) . They are required to have the ability to adapt change, to the situation or negative stimulus to maintain the function of the kidney. A study conducted by Fougue (2007) found that wellcontrolled protein intake can reduce the mortality rate and delayed initiation of dialysis up to 40%. Maintaining good kidney function can be done by adapting to the existing stimulus through coping and adjustment mechanisms. However, few studies applied nursing theory to guide intervention to help patients with CKD undergoing pre-dialysis to adjust their condition. The purpose of this study was to evaluate the effectiveness of the developed Roy's adaptation model for improving physiological and psychological adaptation response.
MATERIALS AND METHODS
This study was conducted using quasiexsperimental, pre -post test design with the control group. Three referral hospitals in Indonesia were used to develop intervention and measure outcome from June to December 2016. The outcome measures were assessed at baseline (pre-test), after intervention (post-test), and one month follow up.
The inclusion criteria were patients diagnosed with CKD undergoing pre-dialysis phase II and IV, conscious, without severe complication, and able to speak without cognitive and mentally disordered. A consecutive sampling was applied to select participants. A total of 70 patients with CKD predialysis were recruited, 38 in the intervention group and 32 in the control group.
The intervention was modified according to Roy's adaptation theory for patients with CKD undergoing pre-dialysis developed by the author (Agustiyowati et al, 2017) . This intervention focus on providing comprehensive health education program which consists of seven steps (Figure 1 ). The first step is to identify potential stimulus, including physical, psychological, and social, then created a goal setting together with the patients. The second step is a health education program to improve coping mechanism by understanding the disease, how to maintain health condition, and importance of a routine check-up and adherence to medication. The third step is focused on improving physiological adaptation behavior by providing health education related to food, diet, drinking pattern, urinate pattern, itchy management, and activities daily living. The fourth step is managed behavior adaptation of self-concept. The Fifth step is to improve the behavior adaptation of role function. The sixth step is to improve interdependence adaptation behavior. The last step is to create and improve a family support for the patients.
Health education was performed for the patients and family in three sections, eight days for each section, and 80 minutes to 120 minutes per days. We provide a book of the adaptive behavior for patients with CKD undergoing pre-dialysis that consists of a workbook for nurses, learning materials for nurses and booklets for patients and families. The demographic information was collected on enrolment: this information included age, gender, level of education, employment, and health coverage. The primary outcome of this study was the physiological and psychological adaptation response. The secondary outcome was knowledge and attitude chronic kidney disease pre-dialysis Physiological adaptation response. The outcome measures of physiological adaptation response are protein intake, drinking pattern, and blood creatinine. Laboratory data were exctracted from medical records including, blood creatinine, blood urea, and eGFR. We also recorded 24 hours urine. In addition, patients required to fill out the sheet of food recalls to record 24 hour fluid, calories, and protein intake. To illustrate the amount of food intake using the household size that later converted to gram unit.
Psychosocial adaptation response questionnaire. The questionnaire was used to measure the behavior of psychosocial adaptation of patients with chronic kidney disease pre dialysis including a behavioral adaptation of self-concept, role function, and interdependence. This instrument was modified from the instrument of nursing assessment and intervention for adult hemodialysis patient: application of Roy's adaptation model developed by Keen, et al. (1998) . A total of 27 items covered a 14 question about the self-concept, seven questions for role function, and six items questions for interdependency adaptation. The questionnaire is a Likert scale from 1 to 4, one means never, and four is always. The total score for self-concept, role function, and interdependency adaptation ranged from 13 to 56, 7 to 28, and 6 to 24, respectively. The higher score reflected high or good adaptation behavior. Item correlation ranged from 0.371 to 0. 680, and the Cronbach alpha in the present study ranged from 0.673 0.729. This research has been approved by the Ethics Committee of the Faculty of Nursing, Universitas Indonesia (0342/UN2.F12.D/HKP.02.04/2015). Respondents who were willing and meeting inclusion criteria were given a pre-test as baseline data, post-test, and one month follows up. Researcher and research assistant conducted an intervention and divided into three sections. The first section was an 80 minutes discussion to identify stimulus or stressor, established the goals to be achieved, and improves the coping mechanism. The second section was 120 minutes health education program focused on improving the adaptation behavior of physiology, self-concept, role function and interdependence and improve family support. The last section was evaluation and reviewed the educational materials.
The comparation of characteristics and clinical variables in patients with CKD between intervention and control groups were determined using the chi squared and independent t test. The Paired t-test was used to test the mean different out the outcome interest before and after the intervention. A general linear model with repeated measure was used to evaluate the effectiveness of the intervention after controlling the confounding factors. Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 20.00 for Windows.
RESULTS

Demographic and clinical characteristic of patients with CKD undergoing pre-dialysis
The majority of the subjects were male (68.4%) in the intervention group and 53.1% in the control group (Table 1 ). The mean age of the two groups were 60.1 (SD=2.35) and 65.2 (SD=3.57), respectively. Above 15% of the subjects were graduated from senior high school and almost half of the subjects were retired with over 90% covered by the national health insurance. The mean of eGFR for the intervention groups was 26.3 (SD=12.7), 39.7 (SD=13.6) for protein intake, and 2.9 (SD=1.3) for creatinine. There were no significant differences between intervention and control group in term of a demographic characteristic, eGFR, protein intake, and creatinine.
Effectiveness the behavior adaptation model to the outcome interest among patients CKD undergoing pre-dialysis
The creatinine was reduced significantly from 2.9 (SD=1.3) before intervention to 2.5 (SD=1.2) after one month follow up (p value=0.036) ( Table 2 ). The proportion of patients who has ineffectiveness of fluid intake was decreased significantly among intervention group before and after intervention group (97.4% at baseline to 2.6% after one month follow up) compared to control group (100% at baseline to 93.7% after one month follow up). Although protein intake did not show statistically significant, it's decreased from 39.7 to 38.6 at one month follow up compared to a control group that showed an increase in protein intake at follow up time. Table 3 showed the effectiveness of Roy's adaptation behavior model of psychological adaptive response, including self-concept, role function, and interdependence among patients CKD undergoing pre-dialysis. In the intervention group, the mean score of self-concept was increased significantly from 41.8 (SD=6.2) in pre-test to 53.4 (SD=3.1) at follow up (p<0.001).The mean score of role function and interdependency was improved in the intervention group after intervention from 20.6 (SD=3.6) to 25.8 (SD=2.9) and 16.9 (SD=3.7) to 20.0, respectively.
DISCUSSION
We found that Roy's adaptation model was effective to improve fluid intake and creatinine among patients with chronic kidney disease (CKD) undergoing pre-dialysis. Patient adherence to fluid intake is crucial for maintain kidney function (Pang & Chang, 2001) . If they are non-adherence to fluid intake restriction, can lead to a greater risk of complications such as cardiovascular diseases and hypertension (Barnett, Yoong, Pinikahana, Si-Yen, 2007) . Our health education program was designed to not only provide the information regarding how much the appropriate fluid for the patient with CKD undergoing pre-dialysis. A Pprevious study suggested that education should also be accompanied by encouragement and support so that patients are willing to adhere on the restriction of fluid intake (Barnett, Yoong, Pinikahana, Si-Yen (2007) . Therefore, health education guided by Roy's adaptation model is important to develop in a routine clinic setting to improve patient's outcome.
Roy's adaptation model for patients with chronic kidney undergoing pre-dialysis was significantly effective to improve psychological adaptation behavior, including self-concept, role function, and interdependency.
Self-concept refers to an understanding of how the individual views or judges his own personality as it really is. The process of forming self-concept is considered as a major asset and the main determinant of individual behavior. Mental health problems, such as depression, loss of hope, demoralization, fear, anxiety, and stress were very common in patients with CKD (Clarke., Kissane., Trauer., Smith. 2005; Cukor., Cohen , Peterson, Kimmel, 2007) . Therefore, effective stress management and utilizing social support is essential to assist patients having good self-management (Novak., Constantini., Schneider., Beanlands, 2013) .
The role function is to recognize as the patterns of one's social interactions in relation to others, reflected in the primary, secondary and tertiary roles. The focus is on how one can act in society according to his position. Chronic kidney disease is a condition that requires a treatment which are timeconsuming, high demanding, and even difficult for some patients and their families. These conditions have psychosocial consequences such as isolation from social life, career and occupational disruptions, lifestyle restrictions, decreased independence, declined expectations to meet long-term life goals (White, McDonnell, 2014) . Several studies from other countries highlight that patients with CKD unable to continue their work due to their physical condition (Van Manen, et al., 2001 , Ekelund, et al. 2007 in White, McDonnell, 2014 . This limitation can lead to economic difficulties, thus the role of selfmanagement is very important to overcome the psychosocial constraints of the patients (Novak, M., Constantini., Schneider., Beanlands, 2013) .
The proportion of patients with CKD undergoing pre-dialysis showed improvement in the interdependency from 70.41 in pre-test to 83.30% after one month follow up. This research proves that Roy's adaptation behavior model developed for patients with CKD undergoing pre-dialysis is effective on interdependence adaptation behavior. Interdependence is the balance between dependence and independence in receiving something for theirself. Interdependence adaptation behavior focuses on relationships with others (individuals and groups) and the ability to give love, appreciation, values, guidance, knowledge, skills, commitments, possessions, time and talents (Roy & Heather 1991 , Roy & Andrew, 1991 in Tomey & Alligood, 2006 Roy, 2009 ).
CONCLUSION
Roy's adaptation model developed for patients with CKD undergoing pre-dialysis was an effective model to improve physiological, especially fluid intake and creatinine level, and psychological adaptation response including self-concept, role function, and interdependency. This model can be applied in a clinical setting to guide nurse providing health education for patients with CKD undergoing predialysis. Future study to test using rigorous methods and long-term follow up is warranted.
